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SOURCE' Vyaokomolekulyarxwye soyedineniya, ve 7, no, 11, 1965 ’ 1941—1945

s TOPIG TAGS: polymer, ion exchange, ion exchange resin, polystyrene , organic -

1. synthetic process, chemical absorption, nommetalic organic derivative ]

=" ABSTRACT: - The work of V. G. Sinyavskiy, A, I, Turbina, and M. Ya. Romankevich . I

- (Dopovidi AN URSR, 1963, 613) was extended by synthesizing the ion oxchango resing

ponstyraneazosalicyll.. acid (PSASK), polystyreneazocresol (PSAK), and polystyrene-

" azophenol (PSAF)., The synthesis was carried out after the method of B, N.

.- Laskorin, P. G. Icanisiani, N, L, Alekseyeva, G« N. Nikul'skaya, and K. F.
Porelygina (Zh, prikl. khimii, 34, 881, ;9615 The potentiometric titration

' curves, lon absorption capaoity as a funotion of the pl of the medium, and pK

- values for the synthesized compounds wore determined, The experimental results

. are presented in graphs and tables (see Fig, 1), It is concluded that the syn-

| thesized resins are good absorbers of copper ilons from ammonia solution, S e
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AID P - 561
Subject : USSR/Miscellaneous

Card 1/1 Pub. 78 - 27/29

Author : Tolmachev, V. S.

Title : hD.?l?f:);;xlter;zer;ta1sdjv.s;c:ussion of problems on Production and

transportation of gas ag outlined in the technical
literature

Periodical . Nert, Khoz., v, 32, #71, 91-22, J1 1954

Abstract ! Critiecal reviev of the technical literature on the produc-
tion and t:ransportation of gas. Advance of the knowledge
of gas Prospecting ang bproduction Justifies Separation of
this pbroblem fron Similar problems on combined o1} and
gas exploitation, 5 Russian references,

Institution: None
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Author ¢ Tolmachev, Y, S.

Title : Pump and compressdf Pipe in gas welils

Periodical : Nert. khoz., v. 32, #11, U43-45, N 1954

Abstract : The author discusses various conditions undep which pump
and compressor plpe should or should not be installed in
838 wells. The author also suggests that all drilled
Wwells be submitted to special tests fop obtaining infor-
mation for further planning of the drilling.

Institution None

Submitted : No date
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PHASE I BOOK EXPLOITATION 313

Smirnov, Aleksandr Sergeyvich, Doctor of Technical Seiences,
Professor, Shirkovskily, Arkadiy Josifovich, Candidate of
Technical Sciences

Dobycha 1 transport gaza (Gas Production and Transportation)
Moscow, Gostoptekhizdat, 1957. 557 p. 5,000 copies printed.

Reviewer: Tolmachev, V. S.; Ed.-in-Charge: Martynova, M. P.;
Tech. Ed.: Mukhina, E. A.

PURPOSE: The book is intended as a textbook to be used by students
in petroleum vuzes and departments of polytechnic
institutes. It can also be used by specilalists in the
field of natural gas production and transportation.

COVERAGE: The author analyses the physical and chemical properties
of natural gas, and goes into gas dynamies, the exploita-
tion of gas-condensate reservoirs, and the problems
involved in the transportation, refining, supply, storage
and transportation of natural gas and petroleum and
petroleum products. Dotsent B. M. Rybak, Assistant
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Gas Production and Transportation

Director of Seientific and Educational Work at the former
Academy of the Petroleum Industry, and Professor I. M. Murav'yev,
Asslstant Director of Educational Work at the Moscow Petroleun
Institute, helped in preparing this volume. There are 114
references, 81 of which are Soviet and 33 English.

TABLE OF
CONTENTS: Introduction L

Ch. I The Physical and Chemical Properties of Natural gas

l. Classification and composlition of natural gas T
2. Physical and chemical properties of natural gas 9
3. Gas mixtures 11
b, Idquid mixtures 23
5. Deviation of non-ideal gases from the laws govern-

ing the behavior of perfect (ideal) gases 26
6. Tension of saturated vapor 32

Two-phase system (vapor and 1iquid)
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Gas Production and Transportation 313
Ch. IT The Basic Principles of Applied Gas Dynamics

l. Baslc parameters of gas flow 56
2. The escape of gas through fittings 63
3. Gas ejector (pump) 81

Ch. IIIX @Gas Production in the Petroleum Industry
l. Technological flow sheet of petroleum and gas

collector 92
2. Determination of gas coefficient 100
3. 011 trap (separator) equipment and determining

the trap's size 106
4. Petroleum head-fraction losses and measures for

its prevention 113

Ch. IV @Gas Production and Gas Deposits

1. The gas-bearing layer and its characteristics 125
2. Some data on gas deposits in the Soviet Union
Card 3/8 and abroad 133
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Gas Production and Transportation 313

3. Gas wells 136
4. Testing o1l wells 144
5. The science of working gas wells 157
6. Basis for planning the exploitation of gas deposits 160
7. Equipment used in the gas Ilndustry 177
8. Using one gas well for the Beparate exploitation

of two gas layers 192

Ch. V  Exploiting Gas-condensate Reservoips

1. The essence of retrograde cendensation and vaporiza-

tion 197
2. Experimental work done in studying retrograde

condensation and vaporization processes 204
3. Classification of gas-condensate reservoirs 210
4. Existing gas-condensate reservoirs 214
5. Properties of gases from gas-condensate reservoirs 228
6. Produeing dry natural gas from wet natural gas 233

CIA-RDP86-00513R001756110012-7"

APPROVED FOR RELEASE: 07/16/2001



"APPROVED FOR RELEASE: 07/16/2001

SR R BT ST IS IR ST AT W SRS EReeia i I R ER R S SRy T
E P T T T T S g s s S

] RN Ty e i

Gas Production and Transportation
Ch. VI Drying and Purifying Natural Gas

1. ILiquid content of gas

2. Crystal hydrates and methods of eliminating them

3. Drying gas by expansion _

4. Drying gas by using a solld absorbent

5. Drying gas by using a liquid absorbent

6. Purifylng gases of hydrogen sulfide and carbon
dioxide

Ch, VII The Transportation of Gas

1. Types of gas pipelines
2. Pormulas for designing gas pipelines
3. Ordinary (simple) gas pipelines

4, Complicated gas pipelines

5. Designing the annular gas-collector used at oil
fields

6. Trunk gas-pipelines
Sample computation of a trunk gas-pipeline
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Gas Production and Transportation 313
8. Protecting gas pipelines against soill corrosion

Ch. VIII Compressor Statlons

Technologlcal flow sheets of compressor stations
Gas-drlven compressors

Turbine-driven compressors

Internal-combustion gas turbine

Gas turbine turbo-compressor

Cooling system

Purifying the gas of suspended particles

Pipelines and the framework of the compressor

The Storing of @Gas

The necesslty of storlng gas

Storing gas in medium and high pressure tanks
Storing gas in the end-section of trunk gas-plpellines
Requirements of a gas collector designed for
storing gas above ground

T pe
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Gas Production and Transportation 313

5. Storing gas in a depleted gas reservoir k32
6. Creating a storage place for gas in water-pressure
reservolr rocks %traps) by displacing the water
with gas Ly
7. Creating a storage place for gas in water-pressure
reservoir rocks traps) with pressure as the

deciding factor 449
Ch. X Refining Natural Gas

1. Separation of gas mixtures 462

5. @eneral flow sheet of gas refineries k70

3. Reprocessing gas by compression y72

}. Oil-sorption method of reprocessing gas 475

5. Reprocessing gas by sorption by carbon ialy)

6. Practlionating units 499

g. gas-processing plants in the U.S.A. 507

. Processing gas-condensates 514

Ch. XI Uses of Natural Gas
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. Gas Production and Transportation 313
1. Chemlcal processing of gas
2. Production of carbon black from natural gas 253
3. Supplying gas to cities and towns :
4. Compressed gas 232
5. Idquified gas 513+6
6. Odorization of dangerous gases 252

AVAILABLE: Library of Congress

Card 8/8 :
BK
2
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Exploitation of the Severo-Stavropol gas field, (Gaz, prom, Do,2:5-9
P '58, (MIRA 1122)
(Stavropol Province--Gas, Natural)
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TOLMACHEY, V.S.

Desigﬁing fittings for flowing gas wells, Gaz.prom, no.12:13-16
D '58, (MIRA 11:12)
(Gas, Natural) (011 wells--Equipment and supplies)
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TOLMACHEV, V.S.

Evaluation and accounting of gas losses in gas fields. Gas.prom.
5 no.%4:6-11 Ap 160. (MIBA 13:8)
(Gas, Natural)
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- GARBUZ, F.A., doktor tekhn.nauk, prof.; TOLMACHEV, V.S., assistent

Machining weld-up "sormite.* Izv.vys.ucheb.zav.; mashinostr. no.7:
107-112 160, (MIRA 13:11)

1. Irkutskiy gorno-metallurgicheskiy institut.
(Metal cutting)
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Uneven perforation'of producing layers in gas wells. Izv. vys.
ucheb, zav.; neft' i gaz 3 no.8:123-128 160, (MIRA 14:4)
(Gas wells)
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Cand Tech Sci - (diss) "Study of the treatment by cutting of
fuged-on wear-resistant hard . alloys in the heated condition."
Irkutsk, 1961. 25 pp; (Ministry of Agriculture USSR, Irkutsk

igz%cultural Inst); 150 copies; price not given; (KL, 5-61 sup,
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Tomacumv, V.S.
. M_D:p:c;_o—f.‘wtubing in 2 gas well. Gaz. prom. 6 mo.12:1-7 'é1,
(MIRA 15:2)

(Gas wells)
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Hydraulic fracturing in the gas wells of the Stawvropol field:
a tople for discussion, Gaz. prom. 8 no,2:%-13 62,

(MIRA 17:6)
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Simple and safe devices. Bezop.truda v prom. 4 no,12:32 D '60,
(MIRA 14:1)

(Tools)

e

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7"



5% ‘L

"APPROYED FQR RELEASI%: 707/16/2001 CIA-RDP86-00513R001756110012-7

S48 IR wj_ B T e R R e R i R v S R

USSR/ Frysics - Bose gas
Card 1/1 Pub, 22 - 16/47
Authors t Telmachev, V. V,

e O R RS
Title Computation of the time-correlation function for wesk non-idesl Bose gas

Periodical t Dok. AN SSSR 101/6, 1039 - 1042, Apr. 21, 1955

Abhstract t A computation of the correlation function d ependent on time, G(r,t), is
presented, The computation of the function G{r,t) is accomrlished for
a feebly derenerated, weak non-ideal Bose gas on the assumrtion that the
wave functicns (erpressing the Bose gas system), being determined with
the Bogolyubev-Zubavev method of com-lementary varisbles, are mown up
to the first anproximation. %irht references: 4 Uih and 4 UOSR (1947~

1954).

Institution : M. V. Lomonosov State University, Hoscow

Presented by: Academician N. N. Bogolyubov, January 1, 1955
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TOIMACHEV, V.V.
RS IR RE
Distribution function with time corrslation in the statistical
machanics of classical systems. Dokl.AN S86R 105 no.3:439-441
N '55. o

1. Moskovekly gosudarstvennyy universitet imeni M.V. Lomonosova.
(Statistical mechanics)
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Call Nr: AF 1108825

Trensactions of the Third All-union Mathematical Congress, Moscow, Jun-Jul 156,
Trudy '56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, Moscow, 1956, 237 pp.

chev, V. V. (Moscow). Distribution Functions With Time
Correlation in the Statistical Mechanics of Classic Systems. /5.225—226

SEL assms§§
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SUBIECT USSR / PHYSICS CARD 1/ 2 PA - 1390
AUTHOR POLMACEY, V.V., TJABLIKOV, s.V.
TITLE A Method for the Computation of the Statistical Sums for Ferro~

magnetica in Consideration of the Restrictions Imposed upon the
Filling Numbers of the Spin Waves.

PERIODICAL  Dokl.Akad.Nauk, 108, fase. 6, 1029-10%1 (1956)
Tgsued: 9 / 1956  reviewed: 10 / 1956

The present representation of this method takes into account that the projec-
tion of the spin of every atom (in 1 /2 units) assumes only the two values
+ 1 if one electron corresponds to each atom,

At first the HAMILTONIAN of the ferromagneticum is written down, after which
one passes from spin operators to BOSE operators. Also on this occasion one
eleciron is supposed to correspond to each atom. The HAMILTONIAN in this new
variable is written down as a sum of three summands i = E, * 351 + ?CZ. and

each summand is explicitly given. The equations ¥l 4’ = B for the deter-
mination of eigenfunctions and eigenvalues are to be investigated only within
the space of the £illing-up numbers N, = 0,1, However, in order to simplify

further computations, this equation is examined in all spaces of all possible
filling-up numbersj the restriction to n, = 0,1 is taken infto account by the

sntroduction of an operator P = g) { JAN (nf) + A (nf—1)3 . HBere & (n)= 1

and Ap=0is true for n=0 and n 71 0 respectively. This operator P projects

SRR TR R e 2
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Dok1.Aktd, Nauk, 108, fasc. s, 1029~1031 (1956) carp > /2

the functiong applying within the space of all
on to the functions in the space with e = 0,1,

In zero-th approximation z, = Sp(e-aeo/b) is true for the gum of states, on

which oceasion the trace is extended to the space of the numbers n 0,1,

= %/0])1s true in the space of 21l posaible £i11%nguyp

Ipression found ig explic~
low temperatures

Zo LR BN Z e-E(V)/Q.

(v
According to information Teceived fropm N+N.BOGOLJEBOV similar ideas were al-
Teady developed by DYSON in manuscripts meanwhije received while the bresent
work wasg being printed.

INSTITUTION : Hathematica]l Institute V.4A.STEKLOV of the Acadeny of Science
in the Ussm

6110012-7"
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TOLMACHEV, V. V. Cand Phys-Hath Sci -~ (diss) "Problems of the
General Theory of Time Correlation Functions." Mos, 1957. 11 pp

22 cm., (Mos State Uniwv im M. V. Lomonosow, Physics Faculty),

150 copies (XL, 18-57, 93)
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AUTHOR ° __TOLMACHEV, V.V. PA - 2250
TITLE Time Correlations in the classical statistical Systom composed of

. interacting Perticles (Vremennyye korrelateii v klassicheskikh
sistemakh, sostoyashchikh iz bolshogo chisla vzaimodeystvuyushchikh

E chastits).

PERIODICAL Doklady Akademii Nauk SSSR,1957,Vol 112,Nr 5,pp842-845 (U.S.S.R.)
Received 4/1957 Reviewed 5/1957

ABSTRACT The present report brings the results of the application of the

method of interlinked distribution functions which gives, from a
uniform standpoint, a derivation for the correlation function
§.(t,x1 x ) of the FOKKER-PLANCK-equation for systems with remote
e}fect (systems of the plasma-type) and also a derivation for the
equation of systems with short range (real gas).

The present investigation concerns & systen of homogeneous classical
particles which are pairwise in interaction (with the potential®(/q/)
and are contained in a certain macroscopic volume V. The chain-like
correlation functions introduced with 1,2... etc. arguments are
given and explained. For these correlation-functions @ g(t,Xqs«.+XgXo)
a system of equations including the corresponding initial conditions
is given. The solution applying in the case of times vhich are much
longer than the times of the free length of path is sought here in

a form which time assumes by the functional dependence on the first
correlation-functions. The functional equations for the first cor-
relation-~funotions themselves are given. From these equations cor-

Card 1/2
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PA - 2250
Time Correlstions in the classical statistical System composed of
interacting Particles.

relations betwesn the functionals and the next-higher functionals
are obtained. For the purpose of separating a unique solution ad-
ditional conditions have to be imposaed onto the functionals which,
from the physical standpoint, mean a decrease of correlation.

For systems with remote effect the functionals reguired are developed
in power geries. In the case of a statistical equilibrium an equa-
tion of the FOKKER-PLANCK-type can here be obtained in second ap-
proximationy it is also written down here, In the case of a pure
COULOMB-potential an integral contained in it diverges and this in-
tegral has to be cut off as usual. The here cbtained results fully
agree with those obtained by other authors.

Also for systems with short range an interesting equation is given.
The required functionals are then developed as power series accord-
ing to a small parameter. (No illustrations)

ASSOCIATION Moscow State University

PRESENTED BY X.K.BOGOLYUBOV, member of the Academy, on 19. 9. 1956
SUBMITTED 12. 9. 1956 .

'AVAILABLE Library of Congress
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20-114-6-20/54

Pyablikov, S. V., W

Distribution Functions for the Classic Electron Gas (Funktsii
raspredeleniya dlya klassicheskogo elaktronnogo gaza)

Doklady Akademii Nauk . S9SR,1957,Vol.114,Nr 6,pp.1210—121}(USSR)

According to the author's opinion various methods (mentioned
here), in spite of their effectiveness in the caleulation of
concrete problems, are not suitable for the removal of diffi-
culties in the construction of a radial function in systems
with pure Coulomb interaction. It was the object of the pre-
gsent paper to improve the convergence of the development by
N. N. Bogolyubov for small intervals. First the system of
nonlinear integral equations obtained by N. N. Bogolyubov
for Debye's expression G¢(r) for the radial function is written
down. In it the author replaces the unknown functions and

in this manner qhtains the system —

v( )= al)-Pllal)+ %S aq {e'@(l%l /%) a, )1
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Distribution Functions for the Clagsic Eleoctron Gas

la-q,

. j o 280) o~/ 0), c(lal)- exp{—%v(\qn}'

dr

oo
For the solution of this problem the author puts down

lcb("ll)- v(lal), lzé()q])- v ’Ef([ql) For the determination
H

gf v and C the serie developments are put down according to
exponents of vi

e(lal)= c (lal)+v cy(lal)+ V2o, () weeeenen

2
V("ll)” V°(|QI)+V v1(l‘1')+ v v2(lQl)+ tesss e
Tha thus obtained egquations of zeroth and first approximation
and the correction of first approximation are written down.
A_goulomb potsntial with Debye screalng is obtained:

H(lal) = Z omlal/zg,

Then the solution of second approximation equations is written
down. In disregard of gecond and higher approximation correc-
tions the following expression is obtained for the —adial

Card 2/3 functions
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Distribution Functions for the Classic Electron Gas

AS8SOCIATION:

PRESENTED:

SUBMITTED:

2
¢(r) = exp {- -e—é—- -11-; e'r/rd} This function can be obtained with-

out ternary approximation. The here discussed considerations
might, after several alter_ations, be applied to gystems of
charged particles with different sign of charge. There are

2 references, 2 of which are Slavic.

Mathematical Institute imeni V. 4. Steklov of the AS USSR
(Matematicheskiy institut im. V. A. Steklova Akademii nauk
SSSR)

December 27, 1957, by N. N. Bogolyubov, Member of the Academy

December 14, 1956
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GUROV, K.P., red.izd-va; POLENOVA,

[ New method in the theory of suparconductivity] Hovyl metod v teoril

sverkhprovedimosti. Moskva,

(8uperconductivity)
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TYABLIEOV, 5. V., TOIMACHEV, V.V.

Classical theory of stromg elactrolytes. Neuch. dokl. v7s, skoly;
£iz,-mat, nauki no.1:101-109  '58. (MIRA 12:3)

1,Matematicheskiy institut im, V.A. Steklova.
(Rlectrolytes)
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TOLsMA(}')EV\ V. V.
AUTHORS: _Tolmachev, V. V., Tyablikov, 8. V. 56-1=11/55

TITLE: A New Hethod in the Theory of Superconductivity. II.
(0novom metode v teorii sverkhprovodimesti. II),

FERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Yol. 34, Rr 1, pp. 66-72 (USSR)

ABSTRACT: The present paper shows the equivalence of the Hamiltoniars
of the systems of Bardin and Fr¥hlich, and thus cstabslishes
the superconductivity of the Bardin Jamiltonian obtained in
this way, For the calculations the Bogolyubov method is used.
It is a characteristic feature of the slectronphonoan inter-
action discussed here that 1t is effective only in a very
thin layer on the Fermi level, and oconsiderably decreases
whan the distance from thls level is increasod. Therefore the
electron transitions on the FPermi level can eszentially
contribute to all effects. In this case the energy of the
electron transitions may be regarded as small conpared to the
snergy havy of the phonons, Here a typiocsl adichatic
combination ooccurs, At the beginning the Hamiltonian of th=
system invegtigated here is put down., Next the operator form
of the perturbation theory is used, The determination of the

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7"
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* A New ilethod in the Theory of Superconductivity., II, 56-1-11/56

eigenfunctions and eigenvalues is reduced to the poluticn of
an equation with a certain wdoformed” factor. This egquation
is put down here in an explicit form with en exactness up

to the order of magnitude of € inclusive., The authors here
investigate the case of the phonon vacuum. The application

of the perturbatior theory to the operator used herc leads

to logarithmical divergences if tha distance from the Fermi
level is increased. Thean a canonical tranaforaation is
exercised on the operators, The trivial golutionof the system
of equations with corresponding caloulations corresponds %o
the normal (not superconducting) state of ths system. Then
asymptotic terms for the non-trivial solution arc given.

The energy of the elemeniary excitations is calculated in the
firat approximation with respsot to g2. after that the
authors prove that the suporconducting state is more
profitable as to esgergy than is the normal state. The formulae
received here are hardly susceptible to a change of the form
of the reciprocsl actiona assumed here, The results diacuased
as yet were raceived in the first perturbation theory
approximation. But the compansation of the diagrems of the

Card 2/3
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sgcond degree (g4) does not change the results,
glzi’:care 2 figures, and 5 references, 2 of which are

ASSOCIATION: Mathematical Ingtitute of the AN USSR
(Matematicheskiy institut Akademii nauk SSSR).

SUBMITTED: Ootober 17, 1957

AVAILABLE: Library of Congress
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FJTHORS: Tyablikov, S« Ve, pW/se—sd-a-w/m
TITLE: glectron Ipteracticn 7ith Lattice Jibrations

(0 vzaimodeystvii elektronov s kolebaniyami reshetki)

PERICDICAL: Zhurnal eksperimentgl'noy i teoreticheskoy fiz2iki, 1953,
Yol. 34, Hr 9y pp. 1204 - 1257 (USSR)

ABSTRACT: The authors investigate the problem of the stability taking
into consideraticn the interaction of the electrons with the
phonon #:2]1d. The authors etart from the following

Bamiltcnian for +he interactiocn of the electron%with the
latiice vibrations

= I = Tt r a1t
Bo=Hoo+ S 7 E‘gé(k)f-kﬁaké + %‘hmq)cqbq

o}

%4 B 2 Ve =) (ayg 2Pt sk '6 Pk 'k

int 2T k6

a;6, 86 and b;, bk respectively denote the creation- and

Card 1/3 annihilation operators of the electrons and the phonons re=
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Flectron Interaction With Lattice vibrations 50’1/56-34-5-29/61

. spectively, and F denotes the volume of the domain of the
main psriodicity. The authors are interested in phonons with
sufficiently low energies, where Hw (AL denotes the mean
difference of the energies in ihe electron transitions. By
means of the so-called adiatatic approximation in the form
given by Bogolyubov and Tyablikov (Refs 2, 3) a good con=
ception concerning the phenomena connected with this process
can be obtained., The Hamiltonian mentioned above is trans-
formed to a subspace of states every one of which is, with
regard to the electrons, & Fermi vacuum. The snlution of the
resulting equaticn is not difficult. The corresponding secular
equations are written down. The Hamiltonian mentioned above
does not contain any Coulomb (Kulon) interaction. If the
Coulomb (Kulon) interastion is inserted the criterien for the
stability of the crystal lattice will be different. The con-
clusion, however, that the lattice is unstable in the case

of sufficiently high binding constants probably remains
valid. Sutsequently it is shown that the criterion for the
stability of the lattice can be obtained easily by applying

Card 2/3 the principle of the compensation of the 'dangerous diagrams".
- gj Foithois ‘@ : i
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There are 4 refurences, 3 of which are Sovie!

4£83CCIATION: Matematicheskiy institut Akadenii neuk SS3R

(Mathematics Insti tuie, 18 USSR)

SUBKITTED: December 10, 1957

1. Orystals--Vibratiom 2, Crystals—Lattices 3, Particl
--Properties 4. Mathematics--Applisations oo
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f AUTHORS: Tolmachev, V. V., Tyablikov, S. V. 20-]19-2—35/60
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. TITLE: On the Classical Theory of Strong Electrolytes
(K klassicheskoy teorii sil'nykh elektrolitov)

PERIODICAL: Doklady Akademii Neuk SSSR, 1958, Vol. 119, Nr 2,
' pp. 314 - 317 (USSR)

) ABSTRACT: The mzin aim of the theory of strong elecirolytes is the
calculation of the correction £> F for the free energy
deriving from the interaction of the ions. A considerable
step forward in this field was made by Debye (Debaye), who
correctly took intc account the electrostatic interaction of
the ions. Pirst various expressions for /> F found by
Debye(Debaye), E. Hickel ( Gyukkel')(Reference 1) and
N. Bjerrum (Reference 2) are put down. The present paper
deals with the problem of the static reasoning of the just
mentioned corrections by means of correlation functions by
N.N Bogolyubov. The system of the equations for the correla-

tions functions and an approach to a solution belonging to

it are put down. The course of calculation is followed step
by step and the obtained expression for £> F is mentioned.
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s

Then the author chows the following: in this exyre sion for
Z\F the Bjerrum correction is contained { at leas )
small concentrations of ion pzirs of different signs which
are close to eachother. For reasons of simvlicity the author
. investigates the special case of the electrolytes with two
types of ions with the same absolute valu:s of charge.In
this case the above-mentioned formula forMF can be zimpli
fied. An exact comparison of the here found formula for VAN
with the corresponding expression of the Bjerrum tieoTy will
be possible only after the numerical calculation of %the inte-
grals, hccording to the authors the here found results explein
sufficiently the basic trends of the RBjerrum theory.¥ne au-
thors thank . H. Bogolyubov, Momber of the Acadeny, for the
discugsion on this work.There are & references, 4 of which
are Soviet.
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ASSOCIATION: Metematicheskiy inotitut im. V. A. Steklova ikedenii naik
59SR( Mathematical Institute imeni V. A, Steklov, AS USSR)
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AUTHORS: Kvasnikov, I. A&., Tolmachev, V., V- SOV/20«120»2—13/63
TITLE: On a Variation PrimCipie 17 the Statistical ¥any--Body Problem

(Ob odnom variatsionnom printsipe Vv statisticheskoy zadache
mnogikh tel)
PERIODICAL: ?okla%y Akademii nauk SSSR, 1058, Vol. 120, Nr 2, Dpp: 273%-276
USSR

ABSTRACYL: In a previous paper N. M. Bogolyubov discussed the dynanic
system of Fermi particles with peir interaction and he pro-
posed using & nev approximate veriation method for the many-

body problen. This method is a generalization of the well-
known Fock method. 1t is interesting to formulate a statistical
variation principle that may be applied to the determination
of thermodynanmic quantities at zero and non-zero temperatures.
This paper endeavors to carry out this program. The authors
investigate a gystem of Fermi particles with the Hamiltonian

1 ; + _+
H =Z T(f,fl)-}\éf,f, a}af, + -EZJ(fI,fzif.':,_,fpaﬁafzaf, a.fiz
A denotes the shemical potential, £~ the set of the indices
which define the state of one particle- With respect to J one

Card 1/3 may write J(F1,f2;f'2,f;l) = -~J(f1;f2;f,'!,f'2) - ‘—J(fz.,.f“fé.,.f%)
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the excited state and the

variation thecoren

entioned variation principle. This

variation theorem gives an estinmation of the upper 1imit of the

= - elnSpe‘H 9, The variation

principle formulated in this papeT sives the exact golution of

other example, theathors investigate more exachly the applica-

tains only the interaction of par-

lear matter becomes liquid- Ab least

Problen
The suthor then introduces new Fermi amplitudes by means of a
canonical transformation a, = (ufv

=V

gient functions u, Vv play the role of variation parzmeters-
Tt ip not sufficient to
is necessary to know glso the "test excitations.” Thie 18
realized by choosing the following zero*Hamiltonian
H = U+H,+H; with U= {c{;nco) o= SE o a . E denotes the
difference between the energies ©
vacuun state Cg. Hext, . . Bogolyubov's
ig applied to the above m
thermodynamic potential:
a whole class of problems with a quadruple Hamiltonian. As an
tion of the statistical variation method to a systenm, the
Hamiltonien of which con
ticle pairs with antiparallel momenta, 7ith this gtatistical
variation principle the authors determine the critisal
temperature where the nuc

Card 2/3 the problem of the ngtability" of the "normal" siate of the
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system is investiguted. There are ¢ Soviet references,
ASSOCIATION: Matematicheskiy institut im. V. A. Steklova Akademii nauk
SSSR (Mathematics Institute imeni V. A. Steklov AS USSR)

o PRESENTED: January 17, 1958, by N. N. Bogc.)lyubov, Member, Academy of
) Sciencey USSR

SUBMITTED: January 15, 1958

1. Particles—-Mathematical analysis 2, Thermodynamics
—-Mathematiecal analysis 3. Particles--Stability
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TOLMACHEV, V. V.

A new method in the theory of superconductivity, by N. N. Bogoliubov,
V. V. Tolmachev, and D. V. Shirkov, New York, Consultants Bureauj London,

apman , 1959,
121 P, Diagrs.
Translated fromthe original Russian title: Novyy metod v teorii

gverkhprovodimosti, Moskva, 1958.
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24(0) S07/53-67-4-7/1
AUTHOR ¢ Chentsovy, R.

TITLR: The Pifth All-Union Conference om % Physica of Low
fenperaturas (S5-ye oyuinoye wowbchaniye po TTslke aiskikh

tsapsratur

PERIODICAL: M-van fisgcheskikh nack, 1392, Yol 6T, Fr 4, pp T43-750
-(Ussk

ADSTRACE: his Confersnce %0ok place froa Oclgber 21 to_Novemder ) st
T™isds 18 e orgsnisel by the Otdeleniye f1ziko-zatesati-
~ebeskikh nauk Akadenii nsuk 3S3R (Ddepartment of Physico-
sathesatical Sclences of the Acedeny of Sclences, TIse),
ths Akadeniys nmauk Cruzimskey 3SR (tcadeay of Sclences,
Crusinekaye S3R), and the Thilinekly gosadarsivennyy uni-
versitet im. Stalins (Tdiliel State University {menl Stalin).
The Confersnce was attended by adout 300 specislists from
™81ir1, Noscow, Khar'kov, Kiyev, Leningrad, Sverdlovsk, and
other citie s vell as by a nunder of youag Chlne sclentists
ad present working in the US3E. About 50 lecture ere deliver-
ed shich vers Aivided according 1o r arch fields. -
©—ae 1T. Suprasopipotiviiy. 15 lectures rece delivared on this
f£1e1d of shick twp were experinental and ike others thecreti-
eal. Repor on experinestal invesiigations of supraconductivity
wers delivered by Tu. V. Sharvin an! 7. P. Sentnakber (IFP)
and N. V. Zavaritskiy (iFF). The foraer investigated the
struciure of She intercediate state in momocryatals of pure
ured the therzal conductivity of different-
1y » .v.noon»nn:»-n cylindrical galliun sazples at
0.1 = 4.2°K. A. Abrikosov, L. P. Gor'kow and I, . Khalate
nixov (IPP) theoreiically inv stigated the behsr{or o &
eupsrconductor in the hich-{reguency fleld. 7. L. Cimedurg
and G, P. Tharkev (FIAN) des)t vith the oicrdacogpicas sheory,
and Ginzdburg scussed anmong other thinge the part played
wuano.n-:onnnuug

transitions of the second kind.

T. ¥. Lifehite (EhPTI) ahoved that 4t follows from the modern

tropy of netale that, in primciple, the oxistence of supra-
econiuctors ie pomsible which are supra-conducsive only with-
in & liaited range of tespersture {acd not at all tesjeraturas
below the critical ones). 3. T. Cey.ikcan asd ¥, E. Kresin
(1AE) tavesttgated the electron- ani phonon thercal conasetivi-
iy of supraconductors by neans of ihe nicroscopical thexy at
teaperatures shat are not very near absolute zero. . ¥. *uykov
and L. B, Curevich (PTT AY 553R) apoke about the surface
energy on 1@ Boundary beiwsen ths sujraconductive and norzal
o D, %, Zubarev and Tu, A Teerkovnikor (MNatematicheskiy
institut &Y S5SE-C Mathezaticr famtlVu¥e aS qummm dealt with
Proehlich-aodel),
Y. Tolmachey (XIAY) investicated the problas of collective
. . a supraconductor. ¥, Shizkov {Ob*yedinsanyy
institut yadernykh isslefovanis - Joint Institute of Nuclear
Research) spoke about conaideraticn of Coulsczb-interaction
of electrons in mesiconduciore. The prodlen of conzideration
of the Coulond interactiosn 4iscussad dy Chen' h'un-hslen
an’ Crow, Hsi~hein ' [¢31:0 12 R
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AUTHOR : Tolmachev, V. V.

TITLE: The Relationship Between the Statistical Variational
Principle end the Method of Partial Summation of Diagrams of
the Thermodynamic Perturbation Theory,‘in the Modified
Formulation of the Problem of a Non-ideal Bose-Einstein

System h‘_\.‘

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 6,

pp. 1324 - 1327 ,
TEXT: The modified formulation of the problem of a non-ideal Bose-Einatein
gystem differs from the ordinary one in that its production and annihila-
tion operators a and a, of the zero-momentum particles can be replaced.

The author writea down the Hamiltonian (1) ﬁnd the operator of the total

number of particles in the second quantization representation

fa N, + 2 apa (2). Here, N is the number of particles in the condensate.
p
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The Relationship Between the Statistical S/020/6%%34/006/009/031
Variational Principle and the Method of B019/BO67
Partial Summation of Diagrams of the Thermodynamic Perturbation Theory in
the Modified Formulation of the Problem of a Non-ideal Bose-Einstein System

According to (3), the thermodynamic potential F can be regarded as a
function of the independent variables NO and}b, vherefLia the chemical

potential. By a canonical Bogolyubov transformation of the Bose ogeratora

at and a into the new Bose operators bV and b+ a_ = ub_ + v.b _; and
p P p p P PP P -P

using the statistical variational principle the author obtains ex- .
pressions (8) and (9) for the chemical potential and the mean total number
of the particles of the system. In the following, the author passes OVer
to the relationship between the statistical variational principle and the
partial summation of the diagrams of the formal perturbation theory. First,
it is shown how the diagrams sum up the variational principle, the diagrams
being treated for the Green single-particle temperature function. Hules
are set up for constructing the diagram. Next, it is shown how the pair
vertices and the self-energy parts of first order can be eliminated. This
indicates that the statistical variational principle and the summation of
a special class of temperature diagrams are equivalent. Similar results
are obtained for a non-ideal Fermi-Dirac system. There are 2 figures and
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Variational Principle and the Method of B019/B067

Partial Summation of Diagrams of the Thermodynamic Perturbation Theory in

the Modified Formulation of the Problem of a Non-ideal Bose-Einstein
System

7 references: 3 Soviet and 4 US.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

PRESENTED: June 10, 1960, by N. N. Bogolyubov, Academician

SUBMITTED: June 7, 1960
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QY. 4500 B019/B077
AUTHOR: _Tolmachev, V. V.

TITLE: Elementary Thermal Excitation in a Non-ideal Bose-Einstein
System

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 4, pp. 825-828

TEXT: In the present investigation, the author used a formulation in which
the density operator q splits into two components:

?Z = VTq-o(aq * atq)’ $q = 5p:ap‘g'mq (1). /

Then, the Green temperatu?e functions:
D(ast=t') = (g o(£) 2 (+1)))
alase-81) = —C2(e1 ()l (41)))

are investigated, and their poles yield the elementary thermal excitation.

iRt/ o -1/ qc';(t) iSZt/Eq,e-iﬁt/r.

(2)

The author obtains: ? (t) ?q

Card 1/3 4
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Elementary Thermal Excitation in a Non-ideal §/020/60/135/004,/016 /037
Bose-Einstein System BO19/BOT7

CERER Sp e—ﬁgk...ISp e'@R', with p = 1/6. 0 = kT. In the following the
author uses his previous papers (Refs. 1, 2), studies of Du Bois (Ref. 3)

and N. N. Bogolyubov et al. (Ref. 4). He deals with the finding of the main .
part of & applying a canonical Bogolyubov transformation, and finds a re-
presentation of the propagator for the individual excitations and of the
propagator for the non-coupled pairs due to these excitations. Taking
collective and individual excitations into account the author obtains the
following secular equation:

2 Qo(a3iE)

1 -2x{a) 5 (4;p) =0 (8).
@ ) A

The character of the temperature dependence of the spectrum of individual
excitations is studied with the use of formulas found in previous studies
by the author. Expressions for the gap of individual excitation energies
are obtained, and it is shown that the spectrum of elementary excitations
has no gaps. A secular equation is obtained for this excitation, and the
effect of the canonical transformation at the transition from the sum to

the integral is neglected. It is assumed that E = s]ql, and the passage
Card 2/3 -
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to the limit q—> 0 yields an asymptotic relation for s:

2
s? - —E— v (0).

The scheme suggested by the author has to be improved for the case of
singular interaction potentials of the type of interactions of solic
spheres. There are 8 references: 3 Soviet, 2 US, and 1 Dutch.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

PRESENTED: June 17, 1960, by N. N. Bogolyubov , Academician

SUBMITTED: June 11, 1960
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” AR A e
‘ Bl t jtations by temperature in a nonideal Bose-binstein
ementary exc ¢
system. Dokl. AN SSSR 135 no.l:825-828 '60. (MIRA 13:11)

1. Fiziko-khimicheskiy institut im. L.Ya.Karpova. Predstavleno

' akademikom N.N.Bogolyubovym.
o7 (Quantum statistics)
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B006/B056
AUTHOR: Tolmachev, V. V.
TITLE: The Construction of Expansigas Which Are Asymptotic in
the Case of Weak Interactio From the Formal Thermodynamic

Perturbation Theory in the Modified Problem of a Non-per-
fect Bese-Einstein Systmn?A

PERIODICAL:  Doklady Akademii nauk 9SSR, 1960, Vol. 135, No. 1y
pp. 41-44

TEXT: In the introduction the author raises the question, %o what approx-
imation the summation of a special kind of graphs occurring in the statis- )
tical variation principle, corresponds. He is of the opinion that the p//
main advantage offered by this kind of summation congists in the fact

that with their help it is possible to construct an expansion that is
asymptotic in the case of weak jnteraction. The author deals with the

first approximation, which corresponds tc the consideration of the two
diagrams T2 and O-----0 of first order. For this purpose, a system

of non-linear integral equations must be solved. He then proceeds %o deal

with the second approximation, and determines the contribution made by
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The Censtruction of Expansions Which Are 5/020/60/135/001/010/030
Asymptotic in the Case of Weak Interaction B006/B056

From the Formal Thermodynamic Perturbation

Theory in the Modified Problem of a Non-perfect

Bose-Einstein System

the diagram [""-0 ; which 1s the most important in second order

(which leads tb terms which are logarithmic with respect to interaction).
Finally, the possible generalization of the results obtained isg discussed
in ftwo directions. There are 6 references: 1 Soviet and 5 US.

ASSOCIATION: Fiziko-khimicheskiy instftut im. L. Ya. Karpova -
(Institute of Physics and Chemistry imeni L. Ya, Karpov)

PRESENTED:; June 10, 1960, by N. N. Bogolyubov, Academician

SUBMITTED: June 7, 1960
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TOLMACHEV, V.V,
ittt S
Building of asymptotic expansions for weak iateractions on the basis
of the formal thermodynamic perturbation theory in a modified statement
of the problem of the Bose-Einstein nonideal system. Yokl. ali SSSR
135 no.l:41-44 N *60. (MIR: 13:11)

1. Piziko-khimicheskiy institut im. L.Ya.Karpova. Predstavleno

akademikom N.U.Bogolyubovynm.
{Mathematical physics)
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AUTHOR: tTolmEchev, v. V.
TITLE: Logarithmic eriterion of guperconductivity

PERIODICAL: Akademiya nauk SSSR. Doklady, V. 140, no. 3, 1961, 563-566

TEXT: N. N. Bogolyubov and the author analyzed the effects of Coulomb
interaction upon guperconductivity (N. N. Bogolyubov et al., Novyy metod v

teorii gverkhprovodimosti (New method in the theory of superconductivity),
Izd. AN SSSR, 1958). They showed that the criterion f%h -49C>C)suggested

by J. Bardeen et al. (Phys. Rev., 108, 1175 (1957)) for superconductivity
can be replaced by the more exact criterion 9ph - f%(j - f%ln(Qph/‘k)) >(J.

caused by phonons and also the Coulomb electron-electron interaction; ‘Jph

The parameters Pph and 9c characterize the interaction between electrons

and a% are related to the energy-cutoff of these interactions at a great

distance from the Fermi surface. Damping effects that were neglected in the
previous papers mentioned above are taken into account in the present work.
Card 1/3
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Logarithmic criterion of superconductivity B104/B125

' The investigation was based on a new formulation of the Feynman graph
technique by N. N. Bogolyubov (Physics, 26, Suppl., Congress on Many
Particle Problems, Utracht, 1960)., An asymptotic oquation for supercon-
ductivity is derived. It is suited for a complete study of the effeots of
superconductivity and it makes possible to study the effects of Coulomb
interaction, the delay effects of electron-phonon interaction, and the
damping effects. The criterion of superconductivity ig formulated with this

' -1 X .
equation. ¢ = 9ph -5%(1 - cln&JPhﬁﬁg» is obtained, from which the
logarithmic criterion of superconductivity'follows directly. In it,de is

determined by the damping of electron excitation far away from the Fermi
gurface. Mention is made of a lecture delivered by J. Bardeen on September
14, 1960 at the Institut fizicheskikh problem (Institute of Physical Protlems)
in a seminar presided by p. L. Kapitsa. S, T. Belyayev and L. P. Gor'kev
are mentioned. N. N. Bogolyubov is thanked for valuable advice. There are
5 references: 4 Soviet and 1 non-Soviet.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpove (Physico-
chomical Institute imeni L. Ya. Karpov)
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Logarithmic criterion of superconductivity B104/B125

PRESENTED: March 8, 1961, by N. N. Bogolyubov, Academician

SUBMITTED: March 1, 1961
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= Diverging diagrams in the formal theory of perturbatio{zs for a
nonideal Fermi-Dirac system and their mutual compenszftwn. Lokl,
AN SSSR 141 no.3:562-585 N '61. (MIRA 14:11)

1., Figiko-khimicheskiy institut im. L.Ya. Karpova. Predstavleno
akademikom N.N. Bogolyubovym.
’ (Fermi surfaces)
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wraor:  Tolmuohevs Tut:

TITLE: The Hartree-Fock method as & method of partial summation of
graphs and its natural generalization

4 PERIODICAL: Leningrad. Universitebt. Vestnik. Seriya fiziki i khimii,
no. 1, 1962, 11 - 19

T3XT: The aim of the author was to find 2 relationship petween the
Hartree-?ock method and the peartial summetion of & certain graph and, h¥
passing over to the summation of & proader class of grephs, %o ootain &
generalization of the Hartree-Fock method as ail approximation. The
Hamiltonian of the system considered is given in second—quantization re-
presentation, and & perturbation-theoretical expansion of the temperature

§-matrix is introduced for it:

- 8 o .
§= 2&:‘;“_’3 3 &, . . - S e T{Hig (8) - Hin ) (4)
= A._-'n-o 0 u . -
i =k Dm0 -+ 0 a4 ) (5)-
card 1/8 - unt o : X
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The Hartree—Fock method as & - B102/3112

(E:-n)T + A
With ai(a) = e (b.l. e 2, ai('\‘.) = e(E1 u)“g. (annihilation and creation

- - ~B(Ho-uX . .
operators), and Ceeoes? = Spe ﬁ(ﬁo uN)..../Spe P(Eo l'“), the single-

particle Green function Gmm,(§ ,g') = (T(am(f)gm,(f")s) 2/<S» cen be

introduced in interaction representation, It is related to tne systenm

considered by T Gam (&, E’)=G?r:m'(5, )+
oo o , (10)

+ ] de 3 v =+ G, o (55, <0, ¥,

) i . B
when G?mn’(&, El)___:e—(Em—p)(E-—E')Kl — ) ) (E—*E')——ﬂmo (EI —§) S (11)

o o |
;s introduced. 8., is %the KroneckeT symbol, and n = 1/(e(5\n‘m"’) 1) -
vith the two-varticle Green function ( .
151

G?nn. a'm' (Eﬂ. 'Q'EI) == G?nm’.(an E') Ggﬂ'.(ﬂr 71').""0?311' (E' 'Q’) O?Ml' ('Q- E,)'
thus )<
card 2/6 - A
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The Hartree-Fock method as 2 ... B102/8112

o G G, &)= € ¥)3m.m+
+§ e Y G G (5, 1) Gz, ) BR(s, <H0)— (14)
0 .

. - .
V—.(:df E'vmk. m'kG‘r)n(E, %) Gh(s, 5+0) T (= ) +-...
is val‘d in zeroth approximation. These relations are used to obtain
: GinmiE, E)=C% (5, ¥) 8, nt o '
jd‘ ('"l/.nm'—'"u. 'h) G2t €, %) G (5, <+0) G (5, :).' (15) '

b Uk
for the summation of graphs of flrst order (Flg. 4) and
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The Hartree-Fock method as a ... B102/B112

, G (& ¥) =Gl (& &) Bm o+
+ v 3 @m0 O, 9 Gy 5 =40 Gor (=, ¥)+

i/

| . s ’ ‘ (16) ’
+ ; ; bg d’-AY d<"vp o, mer {0y, m— Yy, m)IX '
ifullJt )
X G, j (& ) G, s (5, ©) G 12 (5, ©) G, (¥ %) O (<, §). -

which is a naturel generalization of (15), for the summation of a broader
class ircluding first- and second-order graphs (Pig. 5). As (15) is
equivalent to the Hartree-Fock method, (16) can be regarded as a natural
generalization of the Hartree-Fock method. Now, (15) is somewhat
modified, and its solution is sought as
G &, V)= D s E (1 —vg) 0 (5 — 1) —vsb (&' — B, (19)
s

The new relation

. * Y .

(es— Em) Cms= 2, (W47, am — Vij, mh) Chs* €js* CisYs- (28)

ijas’ . . S

coincides with the usual Hartree-Fock equation at zero temperatures.

(28) is termed a "temperature version'" of the Hartree-Fock equation.
Card 4/6
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5/054/62/000/001/002/011
The Hartree-Fock method as 2 ... B102/3112

Academician N. N. Bogolyubov is thanked for discusssions. There are

5 figures and 2 non-Soviet references. The two references to English-
language publications read as follows: J. Goldstone. Proc. Roy. Soc.
239, No. 1217, 267, 1957; A. Klein and R. Prange. Phys. Rev. 112, 994,
1958,

SUBMHITTED: June 20, 1961

Fig. 4
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muyEs AN exteh Sysses o7 eguations, ? .%5
. ' G | 4é — p1. & —E;) X ~
1364 ) _ G (p,Ey) — G (PiEd) Wzm,, \ 48 G (P — ,
i 1 .
' X—:;-\;‘ L T dE*I (P2 — pi» 8[2— Exi p E™; P8) X
() (6) and

A

pn, . &/2— Ly PE);
>G@E m2plﬂ ! £12 = E) 2t

e, P&y =G (P|2—p, E2—EYG(P/2+ P, E
o A(b()E EVA (p— p')— (E +EVB(p+ PN —
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5/020/02/144/005/003/017

sroblem of coupled two-particle states ... 3125 5/3104

+o0
| dEG(P12— p, 82— E)G(P{2 + p, 82+ E)%

—00 , ,
x I (pE; p"E"; Pc—“)').G(p"[:"; p'E; PE). . (1),
"erivec’. in orde: to investirate & non-idezl Perni-Divas s;-/s‘ue‘m vwith
two-parbicls () a-sarticle or hole- hole) states. The
c*e-lolv. ut‘“e iz dascrihed by the Sjo ¢n of equations
G (pulys szz- Pt Pzt'.-) =
“G(Px’x' Pl x)G(pz'z- Pz’z)—G(Pltlv Pﬂtz)G(pzlz Py l)”‘

-Leo

...La..‘l,_ S diy 2 _! Xdlz 2 d’l SdtzZG (mt B)G (pr 113 pah) X

LGAT L s

p * ~co 2' —c0 "1 ~% py
xJ (len Pz-lz» Px ln P:fz) (G (IJ;’;' Pola; Plz.t’z-, P;(;) -
—Gloitz P2 13) G (palsi p2%2))
G(putss prl)( —0(6— 1) 0(ta— 1) + 0 (fi— ) 0 (fa— 1)) =
= - EG {psts; pol2) G (patay P; 1;) -+
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The problem of coupled two-particle states ... B125/B104

I
N

- !

N N IO
‘ %T ‘ dhy 2; Sdli 2} Sd’l p2 \dlzzJZIG (it 1)G(Px ﬁ. pils) X

—0 p. — p’ —0 p —00 p Ps
. X 4 ety 7 s BT L) G (Bt ) % o
C XM= )0 — ) + 0 ~ )0 — ). (9). e
g, (6) contains a derivative with respect to the energy variable. The N

botal Hamiltonian of the system commutes with the operator of the total
nuzber I of particles in the syutem (theorem of conservation of the total
number of particles). The system lies in a volume V. -Schwinger's inter-
action operator 1is denoted by I. Egs. (6) and (7) are suggested as a

vasis for ihe modern microscepic theory of supnerconduction and for
Sruckner's theory of nuclear matter. The equations which were derived by
agsunin.’ spatial translation invariance for the problem and are given in
energy representation form the basis of the modern theory of plasma.
icadenician ¥. ¥. Bogolyubov is thanked for discussions. The most important
anglish-~-language reference is: A. Xlein, R. Prange, Phys. Rev., 112, 994,
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AUTHOR; Tolmachev, V. V.
TITLE: The system of field equations for a non-ideal Fermi-Dirac
-+ -system explicitly taking the t'o-particle bound states into
account

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 1, 1962, 84 - 87

. ‘k
TEXT: In a previous paper V. V. Tolmachev {DAN, 144, no. 5 (1962)) formu-~ v/

lated two syatems of field equations for two types of two-particle bound
states (particle-particle, hole-hole, and: partlcle-hole) which are
generalizations of the Bethe-Salpeter-eguations. Since these-equations
require that the two interaction operators I and J be known, the mutual
influence of the bound states -cannot be studied. As the-procedure using -
two systems of equations for the two types of bound states proved in-
applicable, a single system of equations is now formulated with a single
known interaction operator T, in which the interaction operators I and J
are unknown functions. The extensive system of exact field equations so
obtained can be regarded as a generalization of the Schwinger system

Card 1/3% 5/020/6L/ 1yy /or)f;/06}210/7
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(Proc. Nat. Acad. Sei. USi, 37, 452, 455 (1951)); the unknowns are G, I, J
and S, where Srand:G. are defined by
G (p\Ey, paE=; PiEs, piEx) = 200 (1 + Es —E —E) x
x4 (p + Pz—P'x —p) G(PEYG (p,E2) (2nhd (E,—En A (py — P —
—onkd (Ey —ED Ao —PN+
+Gw£00@ﬁ93wﬁpm&;MﬁA#QGWﬁoGW£J (Y

/
G (p\Es, poEgi piEvy PaEg) = 2100 (E, + E, — E; - E;) Afp, +p.— (2) }
. 1 . . , .
= P — P2) 2 G (py — Prs Py — Pu» Py + Pai Ey — Eyy Ey — Ey, E, + E),
S (p\Exs PEsi PiEr, i) = 2000 (E, + Ey — Ey — ED) 8.1 + Pa— (3)

P —P) 8 (e — PP — P P+ P Ey—En By —EnEy + B,

The interaction graphs cen be reduced to three types (Fig. 1). It is
stated but not proved that no graphs exist that can be reduced simultane-

ously to two of the three types shown in Fig. 1. There is 1 figure.
Card 2/3 :
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AUTHOR: TolnacheVe Vo Yo ...

et aamis e e o :
TITLE: “%e oriterion of superconductivity considered as a

criterion for the occurrence of an instability in the
Salpeter-Bethe twonucleon equation for the normal state

PERIODICAL: Akademiya nauk SSSR. Doklady, V. 146, no. 6, 1962, 1312-1315 ,['

TEXT: In a previous study (V. V. Tolmachev, DAN, 140, 563 (1961)) the
criterion of superconductivity was established as furnishing a condition
for the Green's single-particle function of normal state, and as Schwinger
interaction operator. This criterion was approached from the agpect of
superconducting state. In the present case. the same criterion is derived
from the zspect of normal state by studying the singular instability of the
Salpeter-Bethe equation for normal state (L. N. Cooper, Phys. Rev., 104,
1189 (1956)). In the energy representation by relative coordinates

y(Eam E)=E, h(Es—E)=E\ EvtE=EitEli=,
Uyl = hE—E)=F, kil bt b=
card 1/9
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the equation for the wave function of the bound two-electron state with
total spin O for an electron-nhonon system wi th Coulomb interaction takes
the form . +eo . - % '
WE 08 =5 | D) O (T b T E) x
—00

x G(E—k 5 — EM GEKE, XOVEE, 8). _ !

where 1{kk,k'E', KE) is given by
) ]
4o Aw 4w LE~ L EU) e
1E, k)= | dt | dt | e U1 kO R =K b ).
R IR S . (3)
3
shen L = 0 and E= O. Using these equations, the problem of the bound state
is investigated tor the condition where A = 0 and where E ig sufficiently
small. In this cese, only G depends on £; the dependence of I on Eis
disregarded. Furtherrore

o(4E: o68) = (T by ok E) G — b E) 9E %8)
Card 2/5

£ £ S
SxEr 3
2 PR 2 LS %{Z AT GRS ANIITIRE

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110012-7"




"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86- 00513R001756110012 7

e R S P R e e e e

mi, . . . ,,7
The criterion of Supureonductivity, ., g{gﬁog?2/146/b06/b07/b16

o v‘ub3tltUted fIOM the sum a tlall ltion is made to t e 1nt
i v / s h egral
I

._1_ H ktzdr'
oZ | “leeesy and I(kz,%'E!
o

over the angle, This lew

) is r
eplaced by K(kE,k'E") averaged

ds to the equation

+oo +0 -
® (RE) = oL [ #a | ae ke, vEY (+)e (v, &+ E') x f
. 0 —en

xGw, 3 E')o (WE). (4)

for whni & i
nich the asymptotic *evrcsentatlon

b =__l FZ‘(,-)
¢ (kE) El(k) K (kE, krO)(p(pr) ln( 44»!2’(&?))

o ) i
i , Re) K — ke ) 4
i S dk IHWW(k"(#—kP) X
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+oo .
X S dE'K (kE }'E") (%—)’G(k'ﬁ')o(k',—E')cp(k'E')). (10)

—c0

is derived. For reasons cf dimension convenience the arbitrary quantity
@ which has the dimension of energy was introduced into this equation.
The new unknown function

- —

o (£E)
[E) = —gG o7 — 4w G TTE ) * (11)

alsc is introduced, from which !EF = —4a?Zz(kF)exp(2/f(kF0)) is obtained

for k = kg Equation (10) lezds to

i sz (k)

I TE ()

E (kp) | K —kp |
wZ ()

f(kE) =

<00
S d¥ In

K (RE, ke 0) —

i
i

2 (@ — ke) x

3%%&?éﬂ
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The eriterion of Superconductivy tY e B104
+w A [\
x { dE'K (E, vy (+) GREVG W\~ E) ). (13)

for £(k2), xhicn agrecs exactly wi th the equation (12) in the Previous
Stucy. The criteriop of instability, From (12) it follows that ip order ]L

small ang negative, 1Ip this way the critical form of the interaction, for
which ap instability as to the fermation of g superconducting electron pair
Occurs, is deti:rmined from the condition f(kFO),a O, 7Phig criterion 25reesg
with the one obtained in the previoug Paper, though there Teached by g
quite different approach, which Proves the internal accordance of the
theory of superconductivity.

ASS0CIATION: Fiziko—khimicheskiy institut ip, g, Ya. Karpova (Physico-
. chemical Instityte izeni L, v, Karpov) -
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/ i-Dirac
- f two-particle bound states for & nonidesl Ferm
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akadentio e (Quantum field theory)
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the eritical temperature of phase transition in a modified formula-
;gtionfqg.thewproblem of a non-iceal Bose-Einstein system

| SOURCE: AN SSSR. Doklady*, v. 151, no. 5, 1963, 1081-1084

‘f:*iéTOPIC TAGS ¢ phase'transiéion, chemical potential, specific heat,
" 'non-ideal Bose-Einstein gystem, asympiotic expansion at weak inter-
, ;action, asymptotic expansion, veak interaction

- 'ABSTRACT: The method of asymptotic expansions suggested by the au- -

' thor in several previocus papers 1is not adequate for dealing with fem-|
‘peratures close to the critical temperature of phase transitions, be-
'cause the expansions do not converge uniformly in that region. In

the present paper, the author considers the temperature range of the .
.phase transicion, It has been found that the chemical potentlal 1s

‘2 continuous function of temperature at the critical point. The free

D e 1
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AUTHOR: Tolmachev, V. V. . -~~~ . -
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TITLE: Method of Gr en's field functions in atomic and molecular problems
SOURCE: AN LItsSR. Litovskiy fizicheskiy sbornik, v. 3; no. 1-2, 1963, 47-72

TOPIC TAGS: field theory, Green function, Green field function, quantum theory,
" electron shell, perturbation theory, electron state, Wick theorem, Feynman dia- {
gram, Dyson Schwinger equation C - "'.

ABSTRACT: The quantum field theory methods which are based on Green's functions
permit a detailed mathematical studyof multi-particle systems. The article pre-~ |
sents the mathematical ideas behind this method, with applications to nonsingular '
states of electrons in an atom or .a molecule. Specifically, the interest centers
around the energy and the wave function of the characteristic state of -the .
Hamiltonian, H, obtained from the nonsingular state of Ho by adiabatic approxima= i
tion of the interaction. Using the generalized Wick's theorem, as presented by .
Bogolyubov and Shirkov (GITTL, Moscow, 1957), a coupled chain of integral equatios
is obtained directly. From this chain the perturbation series for one-particle

* and two-particle Green functions is derived. Each term of this series corresponds

directly to its proper Feynman diagram. Special formulas for the energy correc-

bt SR
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tion factor, & E, which allow the construction of the perturbation series for this

factor from the knowledge of the perturbation series for Green's functions, is de-
~ rived. A general set of rules for computation of the contribution of perturbation
' theory of arbitrary order to the energy £ E and to the single-particie and '

- double-particle Green's function Is formulated by the use of Feynman diagrams. ,
Comparison of the field perturbation theory with the ordinary perturbation theory b
shows that both give the same results for & E in the first two orders, assuming ;
that the initial state of the Hamiltonian H_ is nonsingular. For studies of the- i
single-particle corpuscular aspect of the problem, the Dyson-Schwinger field 1
equations are formulated from partial summations of the perturbation seriesfor a ~;

~ one-particle Green function.in terms of the Green's interaction function.Q, the

'* " mass operator M, the polarization‘operator P and the apex operator.['. For two~-
particle effects a new system of four field equations Is derived in terms of the
1 interaction operators S, |, J, and T. The operator | was previously considered .
; by Bethe and Salpeter (Phys. Rev., 84, 1232, 1951) and the operators J and T were :
* - introduced by Ter-Martirosyan (Phys. Rev., 111, 948, 1958). Feynman diagrams.are - .
~"given for every equation. "The boundary conditions for:the two-particle system

_are not formulated. Use of the system for investigation of chemical bonds is sug-
gested. ''The author is indebted to Academician N. N Bogolyubov for pointing out
that both operators J and T were previously considered in the field theory of Ter-

Martirosyan.! Orig. art. has: 17 figures and 50 numbered formulas. ' o
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formulation of the problem of a nonideal Boss-Einstein system.
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